^1*1 

APPARATUS OF CATALYTIC GASIFICATION FOR 
REFINED BIOMASS FUEL AT LOW TEMPERATURE 
AND THE METHOD THEREOF 

[1] •& -"M* fl*|7l- ^jl^i^** U1J2^ #o) HV°1^ D 11^» 

tfl£*l *i«i\HMH a>-8-*|-71 $1$ 7>^^ 71^1 

[2] 4B.*1, £ ^-^^ a>o1i^i -B-71 ^7)l-/^-B-/-ij^-# ^*fl 

■g-z)(SOCA : Sludge-Oil-Coal Agglomerates)-!- ^ ^ 7>>i5]-5Vo^ 7f^"^^.S. 

a*Kr ^ xi s °ii 5} °i 4. 

[3] ^7H $3 7r^3*-« 7}^<£ 7>^<a^l , 7>^6l al, ^7] &) Wj ^ 

^S^U^e] =3 7f^^^m<ioi^-7l7HlAl ol-g-7>^tb^^ 

A><a3|l7l#om-7V^ ^ 611 7], "grit ^%3|l7ll- > ^#^ ^)7fl,7f^^ 

[4] 7l-^Sl-7l#^ r s7Hl^^!^ig<He|l-^-#nll ^EfloilAi S^^V 7)-^^^. 

[5] ^^-B-^-^^^^^l-oi-g-^-^iT,!! 7}^^^^?m ^ 

E}s * ^ ^Sl^Kr .2.-8: 7V^^ ^ ^ S}-*]-^ «g-oJ. O.JS. ^ £| 6^ 
[6] JL4 c&S.^ ?7), >+i ^ ^U^r aV-g-^ l-^^l 7V^SH1 ^Sfl 

^1^*1 7>^S)-^ aL^l £3.5.^3 7>r^ol« SIcfl^M-, -^-g- 7>^ 

^^Hfe *fl*V*ljl3. -§--§- s\JL 9X^. Str ^^(Pyrolysis)^ 7>^S)-2f 
*}°)7} Slfecfl, o] fe ^71 4 V 3HH a^o^lfe g-sfl (Thermal 

decomposition)!- 1^4. nei M- 7]-i^S] 3L7j ^TlHHfe ^-^^51^ 
<l-£-*fl ^H]7}S\^tM o] aj|^ ^5.7} ^5 (Ghar)2f fl^^-o.^ -g-*fl 

0 l^°fl 7 r ^ 2*r >£-§-°fl 2lsfl 7>^S}-21 2^ 

^* ^-a* Xl#*l £<H*14. -MXl^l Xlf-21 g-iife 71-^s}- #*1 

[7] JL^r 7 r ^SHl A-l ^ Al ^om- ^Bl ^1 ofl ^--J}-^ ^-7l Si tfl ^--g;0| 21 
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^efln(Slag)S. t^£H, 4Sf3f J r7)#^^ 900°C ol^oflA-j 

7>^Sj- a^^M NH , HCN, N ^-£.3. WkrQ), °lfe #-§-71, ^S. f-Aj 

^ £3 2:3 tcfW 4^4. 

<y*M ^<H^1^ 71-^s] yj-l^-g- ^^^1 £ ^(Ash)7]- -§--§- -^-Bfls. s).<^ 
aI^e^o] ulrflsM«4 4^-tl-^ 0 l <a^:^ 0 lcf. ^IM- # WIS- *}--§- 3.*! 

7>^3] £3 2:3 7«A^^ flfeufl, WIS*) T-i-g^H -r-^n)) A] o] 

7^2:^ # ^JL.Fuel-NS] # ^ 514. ^-aL°fl 

2f «]--§- -£-_£o)| trl-ej- Fuel-N^ NH ^ HCN£] N >£:&fe o>2fl^ ^©1 

^=>17> xi^tH), *J*]-°] Fe ^ Ni #nfl7V900°C °l4°fl^1 W^, ^7>fe 

s.5.nl-c.|E( Dolomite )^ D l) f-o| 80 o°C °1 A <MM ^Sltb 
[9] 7)-^3}- 7f^fe fl^l iL^^l, LNGS1 ^ 

10,000kcal/Nm 3< Jicl| g-g^M 6,850kcal^g , ?l ^ 7f^^-«>^ 

1 , 1 00- 1 ,450kcal/Nm 3 ^ ^ ^ 7}if 7fl S 
[10] ^^#nfl7>^4Hl^^ ^l^-irol ^o>^7flS.^ S|7.1]S] 

2t^7}^$±-®cl3->*\ ^^^2fl7j(Ashslagging)ol 1J-^£]*1 ?s*r ^ ^r^H 
Fuel-NS] NO 3Lf-^l <£-§- ^ 5a 4. 

[11] ol ^^^ItM ^l7ll-om^^-H--§-S] 7 >^S]-3E^^^.4 

£ W tflSfl A]iS]jl o^fecl], <g i7j ) ol^o] ^]7l#S] 

^ ^Hr °1» *M*Rr ^ ^fe 7}i^ 3^1 i^ffe 73-<Kr 1200"C 

^ JL^ ^^>5>fe 5|-^7]->l3]- ?7g£. SU^f. 

[12] n&mol&)^.7^Sl-^lfe^a^l S^f^ #o| ^-SH 

5U<>] °1*^17] ^^^fe^til?}-^^^,^^])^^ 7^Sl-^«;## 
5fOl JI7f J7^3^*]il^^ -g-g-^ S\^o] ^s§S\o) o)M- n]xi!S)-s>a] #2fl^l7> 
5]^^- xsj-fe ^"^ (Quenching) a]^^ ^^]7> Hl*l Sfe 

-^•711:2] ^l*^>-§-^S.^ £3 01^*1*1 am 317V7> ^c]-. ^-I^o] 

*>fe ^liM a eWH Jie]^l & v fe ^ ^-^^ 

[13] ^e}-Ai ^-^nfl ^^rS\- ^^2] 3L-&7} + 5\- "V-g-^- °]^7) ^]8fl 

J7 7 >fi] ^A]-^ -^-SfAj-^^. AV-§-Sfl6> S|-3L, 3.fe ^ ^j^7|-^(^S. 

COS]- H 2 )# ^71 ^sfl ^7} <gS.iU]7]- 3.^, JLfe^-g-^l 5L7}°\ 
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3.^^" ^-g^HH jt-g. -!f §-9ii°ll -frel^-ii 1MM 2-5% ^£l<H 

[14] E]-HU|. *>27> 3£ HlJi^j CflSflA^ 7]$. 

^^7>^5. ^^-Sloj, o] o)| JEWISH ^ ^(M)±SS«€4. 
#pflS.Ai #aJo] aj*^ ##(M)£ <3i£-§-£.°lH cfAl #^SJ-l-(MO)5. 
All 49 3 ck # D fl ^]-§-£ 400-600°C ^£3] ^ £ sj s] Jl a" *1] /g Aj .§--§. 

Sife^-^o] 01^^^710.0114^011^. a^«.o| ^-°-^^7>>.<Hl 
^-g-*l-7Hlfe Afl^olcl-. 
[15] °1 e] ^ ^«:«]:-§- 7fl^«}:-g- ^nflSfe °J «>^-0 S. Ni^f Co#nfl7l- <aS>^°l3., 

V, Cr, Fe, Cu, Mo, Ag, Cd, La, Ce, Perovskite -§-.£ *V-§-3 uf, Jit} £.-§-^1 
#"11 5Lfe Rh, Ru -§-51 # nfl £ AV-§-5l nj , Mg, Ca, Sr, Ba, Al, Ce, Si, 

Ti, Zr ^-2] a>S1-#o1 2 ^ o1a 0 V 2^ *1*1*H ^xl*}^ 3M Ji^ 0 !^. 
°1# ^^.o)!^ ^nfls-ofl s}^ %s$ x]t}S. itf-g- £fe AflA^o} 

<£^*}A5. A>^-S1-jlx1- SKrC-fl, ol nfloll °- e)£ ^4i^-ol A4*Elc>l ^nflS^* 

^l 2 * a Jr^H ^-E SWfe^. ^13.^ Ni#^7l- 

tf D W4 3.^ ^>-S-*M NiAlO $^3<H «-S<>l ^*>slfe #%°) 5U4. 
ol nflofl MlJl^rAj ^AV<y:^-nlu|loliE(Hexaaluminate, MeO-6Al O ) if"§- A]--g-^}-^ 

[16] 1-21 :a*§ *^»ol §o] i^-^ ofl^ B11711-S1 ^°fl «V-§-7jofl 

to S<a 31 ^-Efl<Hl^ 7f^Sf Al£§l-7l3E *Rr31, Af-^ 

r Ui pd, R, p t , Au, Ir, Os, Fe, Ni, Ce, Mn ■§-§- ifl JL-Sr^ E] b]-u| c>u|-, 
*1 s^H-]°H1 ^^*><^ 250~600°C,5~130MPa A i-EJl o lH ^-°-7l- ^cf. °1 

«fl #»fl^r 3.7VS] ?1^^A] 7).^^7)S. S\^t}^ AflAf-g-£^ 

[17] uLSfl-uLSll #^aV-S-8r A>^Aj- o]^^ ^-°r^]^ ^ll^-g-* 

^^l^M-W^L^ SlAfls] o^el -i-^-§- ^-§-^^^-#°ll7V^7> 

7fl ^51^0.^^ efl ofife^fVSl a].o.ol nlAfl ^-ofl S] ^ M aV-g-ofl 

xicl-. ?1 tl-^ 0 l alm^ o>« ^^-4^0. ^av^. # ^. #D j| s 
^~§-S}$i^rtil, <=>! ^ S^1-^<H1 ^ ^^cf. 

cflAflS. ^Dflfe- ZlfiV -°r°l-8-ol] ^ %^2] ^7> 3.3., ^ ol^- o. 

-°-%all 21*11 ^7)1 %Ajol xi*>El^,ul^ ol^-o. oj A] ^. Dfl3 ils.ol ^.Cj-Aj^u]- 
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[18] °l5^#"ll^-^# <:>l-g-*l-^ ^.c)-^^S}-t!:#"ll ^°-3-K SO +FeSO 4 K 

SO +Ni(NO ) SEfe- K SO +CaCO *1~8-«H 700-850°C^ a] ja^ 

**M •§"§- ^ -a«l7V iL^4. 

[19] 2# 7>iS)- w o »3 ^ ^-f-«g aV-g-71 Hl^l^ ^7}7\^7\ £]^.o)lAi^ 

^^71 7>r^S|-7l- ^ 850T:^A1 El£^- t^SM ^-1^5] 
^^l-^-^Cil.^nflil. ^£)A}-§- Af-g-sH ^^>^2] 
ol nfl o. ^o] Tgs§^. 

[20] H S + CaO CaS + H O 

[21] o) nflo)] yj-Agjg ns] ^JE.^>o]» CaS, CaO ^ ^S)^ 

3-^5L otS2i>4 ^-g-7ls]-^-^oi 1$$*}^ ^H^o] .8,^4. 

[22] 3E 1^: ^Sflfi] W>ol^.nf|^^ Jf^nfl JL-8r2^ 7]^it]^] .gA^ £ofl^ 

44 ^°1 7le«l-«l^"11^2^-^^-*ll af 0 !^-"!!^^^ 
<£5.Jl4(101)5L^e1 ^^7}<^S.(\02)S, e]$-S)JL, A>olg§( 10 3) ^ 
^=.^-^71(104)1- 7] 4 71-^711^3.(105)3. Mi-H 4^ 2^ <I §-^€4.^1^5. 
°£g.Q7}^±: ^1^^-^1(106), 7]^^-^ 71(107)1- 4*1 44 ^-aj #e]-ol °|)4-i- 
^#4(108)°^ ^J^l*>aL, ^^l^^KlOQ)^^ ^*\}7}^ ^^fl^c]-. 

[23] -& #*HH*r ^^s] i-gr 3 ^ f-§r -^344 ^"HH 4^3 **1 

^£ 450~850°C°ti4 lcj- ^^-Sfls]^ 7 ]-i5l- ^#«1 ^Jl, E]a 
4444. 444 7f>,^^^^^o| 71 4*fl 424 7fl^o] ^^.-"MM 
4°fl4 1000- 1200°C<H1 4 aH-2-"11^ #4 iL-f- -fr^-^-Sr 4;iE4 4 ?ll 

3L^44 5i^-°flH afl'S'&^-gr JZ.4 tb ^40. 3. g-o. 01014 

Fuel-Nofl 4tt i<3°14 ^-SfllHgoi) cfl^A]^ jiej^l Qo\ afl 231^*11 « -fHJ-fl; 
-°-47]- ojcf. s-*] oj ^olHfe ^ofl ^7fl*>fe oj ^ ol^-ofl 4ti" 

44^r4 3«"4-§- 4«4t!- 7>i ^-^71(107)1- *t44:n 514. 
[24] £ 2fe #efl 4 JL^-4 314 #4 2^Dfl7]^S}-^l^Ai 1-^1- o) ^ j7 

yj-oj^o] i=. o. 3||7ll-o|e]- £) ^4 4=.^ nfl^ofl £ 2 oflAi ^.fe aV2l- ^-o] 
l^r, -^-^71-^21-5.(1 lOH^i ^^.-1- ^700~800°CoflA-l ^-^Dfl 

9| «ell^.-n, Ag^^> 7 v<g^ 7]i£] ^£1- ^ 300°C ^ES ^ 
^ofl ^Aj^ ^7fSH ci ^ St JL^^V^ ol§^- Aj.ol#€-( 10 3)oflAi ^ 

^l7lt!-^oll 7>A.i^-7l(Hl) ^ ^iS.(112HAi 7>ojA^ 7}+ 3) -grS.!- cfAl 
^-O^^ 7]i7ll^7l(113)ollA^| ^1] 2^-S] El-H ^ufl 7fl^ BV-g-g- Al^^dl, 

NiO/MoO # "B Si ^ -r-fe 400~500°C°11 a^ ^^-n) ufofl Ni( Cr i£ Fe ^- 
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ti<y&)oi^, ii5-b 7)-^H>^M 3E. ^lfe-f-'a^rS.^-?-^* 
>M~8-*I-Si4. 

7} #3} 

[25] ^^^r^M^-S-^-a-SlWM ^S>^ ^-OV^ 3 ^-£.^,^^1*1 

<&3.% A>-g-*|-^ inf 7V^S]- 2f^<Hl^J£ v]]3ll=-^2] ^o|7^S}f 83*1-^1 ^-Sr 
£r£.°lH 7]-^S^#-i-£°H ) 2 , &#nl]7ll : 3 ^°fl^feE]-Sfi] 7V^2f 
Tar-N*!- 7><^^ 7}+ ^9) HCN NH S. ^Jfe^ 5>fe 5J-§- ^ 
ti-c]-. 

[26] SEth ^ ^£r£» ^-§-^-^11- ^ t!: 313 oflui^l 

^Tfl *M 7]-^ ^2] CO ^-B-^-fr s^S^o. 3.*1 ^^7fiS] cf^H 
^•1 3., 31 ^ S. -§--|t#e)1 7 > 6 >Vi °1 *fl(Fly ash)S «H £l Tfl 

J=L*l-7fl ^.g. 3 s.* SJ-C]-. 

[27] ##^r 71^21 3M1» ^*>7l "3 £.3131 2]- #7] 

^sM^l ^«<H1 ^^lsH.^^-r-^l #7l <&s.il^3,^2\ #<y^-7> 

^^lElS.^ofl <I^7l^i^^o] ^Al^#nfl^$^7>^S:^^7l 
^°fl^«-B- -^7>^3l-5. 51 #-^^2) Ufl^o] ^JfSL ^7J51<>1 

l-^O^Ul ^*Rr 4 6 lt^^7l A>ol M o; AVJf^JfE^ ^o] 3. 

<3 ^ 51 JL, 7^o,] ^ jl^J # 1 E-l ^ a o V #o) ] fe nfl #<=>1 

^€ #°fl 711^7151- #7l #*fl 711^7121 #Jf2] #Oj n ^#^-5. ^Slfe 
^51^71 2V #71 1 JE^-71 2] ^«j-oll 21 ^1 , ^1 21- t\ S *j # SS . ^ Sj 3. 
El- JL # <£Wt7 ^«T^ =3. ^ Si Bl- H ^3.51 H] 2> #71 El- H ^ «] 2] 

*3 <3 5.2] t] -g- # nfl #*] ^ aj ^$1}. 

[28] 3Efh ^"^^T <?!S.i5ll- c»l-§-sH 7>^S}-S.2l ^#JfS UV^-S-^l^ -B-71 

311711-/^^/^^^-1- ^7^1 ^%"?Vl-^# ^^t}±r <££-^&Ah<£g-Q 
^m ^W^, ^"g-^ <g^7l, ^-^1 ^S, MS]-, 7-]2 r #n|l7V^Sl- ^ 

^f^±7] <^]^^lfe #nfl^^.o.^7Vi^7ll; #71 ^2] 7>^ 
#ef°l°H4l* ^l^l*Vfe ^1^1^711; 7^2] ^B]» 7]^t^ 7>i» 7fl^*>Jl, 
##2] El-ii. ^ ^i, o], 7fl^^ #nl)7ll^^7ll; 

7>^# 200°C olSfS. ^^SfJl, E)- S 7-1 #2:5- ^.tflfe f2^^1; 
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u o vo I£^51 ^joL, ^ el) ^ (Slagging)^ 51 Al^ajo) 1-^^.5)-^ 
[30] ^-*^*3.^-^S.^^l€^^^l/^l!-^l-l-#^7)-fi1 JL^7}^ 

^€:*Hr ^<HlM*l ^^^l^olr].. 
[31] 3« ^^-#S] 71-iS]^ ^.oj ^*o} 7 v^^c]£ V** 

-8:^1 Ai Al^sH, H^7^i>f 7flAl^5L7V ^^#^5.^ ^-^1^ 

3* 31 ^ -&5L°11 #e}o|oD4| ^o) ^ ^.ols. ^ i^3l-7> 

7>¥SM °im^ *t#o] ^ ^r^Sl Jl-i-^l- 71^-^^c]-.^^^ 

^-«1 ^ <H <Si^e] Al^Eflo] -^IL^. 
[32] 7]^2}-ir *]mL*\ *i^r 71-^tb-H-^ « 0 >^-§- H»*l-$i.o^, X]^]*] 

7}^S\- a>-§-o] 7]-^ ^7>S] ^ *jSl^ SEfe ^Kg- A>-§-s><^ 850°C 
o_g. 7|$ ^-#nfl ctH s] noo°C o)Aj-o) ^Sl^I- ^fe-cf. 
[33] 71 §El= 7fl^ 71 ofl 7(1^ ^Ef 7>^Sf a>-g-^£.^.c]- ^Tfl 

1200°C oI^Ja^ ^Sj-q- ^Ha^ ^-711 650°C ol3>S. *M 7fl^7l°flA^ 
^7} <£Q^°} l-^iL*H, 7B^# D 11 «>-§- 01^0)1 ^nflS. A^-g-O] 0.^.^-4 
^SJ-°J 7}^ -f--§- ^^215. •£-§- 3.aJa1.^ ^T^S, oj* ^nfl^ S]3fl E)-5 °1 
^ ^ Fuel-NS) NH ^«r# ^"y^. 
[34] 71 $ ^ ofl A] ^ 4^7> 1-^ A #^5. o] # *fl£^ 3fl 71 *) e] *>i 

^^.M", ^°lMfe°l-§- Dl HV-g- Sfe *"11 7)1^ ofl *\ € E]- 3 ^ 7}di9) 
°fl Si ^ ^1 >8 I" ^-S- ^*>o1 El- -§-513. A}-g-s>^ -g- 
5iCf. ^ 7l$S) A4^. 7 ].^2 ] .^o ] )A] ^€E]-S Jg-o^ oH^.g.0. 
^*Vfe ^S^#ol ofulS.3. OH- 7}^ ^ofl ^^-oj^ul- <5M^] ^as 

^>-§-*>fe ^7>^«m- o]^. «j-o>o| ^^.sj-c]-. na]i4 ^. ^-^o)1a^ on- 
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[35] S. l^gr Wj-ol^DflriiSl Jf^Dfl Jl^- 2^ 7}^ty ^>*) 2] 7fl3f.SE., 

[36] 5E2fe Bfl7ll:Sl 7>^Sl-^-A] 7 flef 

[37] £3* -& Hfo|iD||A 2^ #nfl 7>^S}- ^lJE, 

[38] i 4fe *Hr#e1*] <g^.2] ^# D fl * #nfl 7 }^£] ^ alias, 

139] £ 5fe *Hr#e|*l Tg^l 2# #"fl 7>^S}- u|i£ 

[40] °1 §}, t£ni -i- £ ^ ^ A cM] ^ ^ 

[41] 5L3^r-£- Uj-Ol^^i <aS.S.«-E] o)|u]^ll- ^EflS. S\^T^ 

<T iXxr + ^]^A^ £ o)c]-. 

[42] «]-°l3.°fl^ ^1 ^Sfe 7l#-§-^]«a S^^-<d^°l] ^Sfl afoiinii^sq.^^ 

7,000kcal/kg oltfSl Jl^-^ JL^l-aS-o] c]-. 

[43] -s-7] <a^-7f #<y 13. ^--g- ^ais. <aair ^#*>fe <as.^5j(io)7> 

H*]£\JL, <S -§-51 5] (10)3 ^»o Vo flfe #°l|^-B-^7Vi5l-^.(20)7V ^7]«4. 

[44] <as.s^(io)s. ^-g-slfe °iss] ^••y^fe #^11^^. ^7\^s.(20)s\ 

[45] #nfl^«:-n-^-7]- ; iiS)-S.(20)S] 314^ *>-¥-°fl 1^-7]2}(21)^ i^j^22)°] 

°1 «fl 1^7l^(21)^r S>-¥-°fl 5J-t]| ^^S>n],^^^(22)^ 

SHr-°lM 15~30cm ^tfofl -M*]^. 
[46] #°fl^«-S-^7>^^)-S.(20)^ ^o,]^ ^A]-oj-^-& ( 23)ol 3 ^ 

ilc]-. 

[47] #^^«:-H"§-7l-^5}-5.(20)S] AM#€-(30)ol ^ 3 jl> 

# D l^«:-B-^7l-i:5}-S(20)^ ^-o] Aj-oj #-g-(30)3 -tfJf^H 

*MM<30)£1 ^«<H)-fer ^"l)7l]^7l(40)7]- ^l^oL, A]-o|#&(30)^ 

Ws^-e]^ ^ 31) o] #d))7H^7](40)3] *}-¥-5L °!^€c]-. 

[48] #^7fl^7l(40)fe =L Wo]) jl^^V ^E]^.aj-^* (41) ^. ^-aj-^-ji 

[49] ^71 JSL^-tf €E]^S]l^(41)-S:?VSe]^ ^EfljS.^ ^ ^ 7-fl ^ ^ E] Sf <y^J- 

^elJL^Wl-Tflsq- We]^«S £] <y^-*}-°l £M 

[50] ^]-<>ll"g-(30)S] -tf^H >4-2.Tr «(31)2] *ia ( 32)» 7l]7fl5>cs] 

^^^(33)# ^f-*!-^. ^-71 ^d])7]1^71(40)^ jL^-U- €E]^^1#(41)S] 

w<hi ^^^-¥-7i(43)°fl ^ si^. 
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[52] ^7l #D])7fl^7l(40)^ ^f« 0 Hlfe <lJ!I«-7)(50)7)- -Mesial, =L 

El-s.7^J-2;(62)l- ^*l*V:ii,^^=l(63)<Hl Sl*H 
JEEtt E]-s X^J-^(62)^ #nfl 7 M 71 (40)2]- "lliI^-7l(50)*lM ^^tlfe Efs^. 

[53] Ef=iaei tH (60)S1 ^h 0 ><H1 7}^ %2i(70)A ^ *1 ^1 JL, n. A\o\ 6\] ^ 

<?lS.7l-^7-]^H(71)7l- Hfl^]^4. 
[54] °1 *h -g- 3 #*] » o] -g-^- ^ *J 71-^5] *fl °fl cfl ^ ^ 

[55] <£S^2l(10)i^e1 ^<3il»# n ll 

^7H1 ^sfl x\£r*r*m^, <£&n 7[^5[ $ ^ftii 

aV-§-o] <a<H\+c]-. 7>^S}- -^^^ if-°lHfe n|iaV-§- <as. 7 > -g-7l £Efe 

[56] ^^^7}^S.(20)^] ^71 Sfe Aj-iSl aj^§-£- ^afl 

^.^c^i 01^.^-7] ^ofl cfl^H 0.3-0.7^, ^7lfe^-7H) cHtb 
-^-3l«lS-0.5-10allS. tb^l-. 2=. v ^Q$.Jg-7}^$.3_(20) 7^3}- ^ 3] 

M f-s] ^el ^g-^ as] WS- "A °l»s] f- 0.3. 

2]3.-gr£» 900°C 6]s)-s. H^^^-a- sfBj, l-'S ^l^-AlTlo] 2-4S 
Sl^lVcf. 

[57 ] H]-^-^^.7lS.fe 850°C o]t\o\}^ «.§AVS)-<4 ^Hl-g-^^^l %.X\6\] 

^<HM^^*H,*1^^^#^^^2M cfl^3l 7j-^S}-^^ 

<a_S_ ^S^l^A] ^-7] A>-§-A]o]l£ 71^^-^S] A^ A]~g-Al <2j- ^ <g^=S] 7f>; 
*<8^1 ^JolCf. O] afl * 7 ]& 7^21-S. ^*>^^Ai ^-A^JES- S><3 

7}^S, S|5>-^fe ^Sl-^ ^EflS °1 «]-§- 7V<S^ f^2]^J^it 711"^ 

[58] ^•"l|^- o r-S-7f : i2}-S.(20)^ ^<Hl i:^^l- 0 l#€:(23)€- ^^1*V^ ^aV^ 

n|idV-§- ^ ^S.-S-^l'^: ^^ls[o^ 

#n])^7l-^^-S.(20)S. ^fl^^Al^A^ 7V^^-g-o] S]-^£S. § ^cf. 
[59] ^>oll-€-(30)<Hl^fe db^S] 01^5)711^ s^:^ ^3^1 
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[60] # n ll 7)1^71(40)^2^3. T^^M -H^-tf ^lH-S-*HI#<41)* 

3*] «] H , -H-g-#^l) ^(42)^.5. °1 *1 . 

[61] S^^-^EH-^^^DoflAife^x] ^^A]-^E]5.n]^ # Ej-o] ofl^-l- 

. ^I^Ka, oi 3] AVSl-^f-j). SKV^E-f. ^-aj-^S-Ai S**HH|-*M 

ig}-^ %S}-^rii(H 2 S)^r CaOS]- 'Jhg-sH CaSS. «}-§- °1 , PH^ 
-halogen #7] 3)-^-I--gr Na CO 2)- ^-§-*M NaPO ^ zj-zf 

2 3 .1 

^d^^^-S. £j-tH|-aV*}7fl "il ^^-B: PHS Halogen (a=l-7, 0=0-5, y=0-7, 

6=0-7)^S^«S}-^3]-tl-c]-. 7>^S)-3]-^o)iA-1 1 '^-A^ S ]^p s S]- ^-1-1.-8: 

[62] -B-*# D fi#(42)^ Hfsal 7>^5]- -g-Sfl ^ *g-*J^ ^i, HCN f--g- 

^(Alkane) S&fe ^(Alkene) 3^#4 NH 3. ^^Hr tb*}. 
^■§-5]^ 7fl 3} ^nfl5.^.Ni,Fe,Co,Mo,Mn,Zr,Ti,Ce,Ru,Rh ) Pt-f-^ cf<^ 

ol^o| i^EflSj .^oij^ AV-g-l-^ Sio.H, 
^•§-&£fe 650°C^l«1-7l- «>^-3]*>4. 

[63] 7fl^ nV^l 7}^ ^.32.^7) (50)°fl^ ^j^HH 7f^# 200°C °l5>.£. 

^z]-s>JI, -§-^£- E]-3^^(62)S. SL^. 1^ ^nfl;^ 7>^S]- ^ofl 
^-§-51^^71 Sir ##7.>-g-SH 3.^-^7lS]-^#7lS.^«:Al?lC)-. 6] 

[64] ^"1711^71(40)^^ n] ^Aflfe EJ- e tH(60)°fl ^ 

-§-^SM E}E^^>2:(62)SSl^^Cf. o] Hfl ^ ^ B^SS] Sl^jL#^ 
^^1 JL7> 150°C -g-^ ^^1# E]-2^^H(63)S. El-5.^3LBla](60) 

av«. s d-A] Hi|l<H 7>^ ^He]^(stripping)# 

[65] 3. ^ ^Aj^ 7 j.^<gg. fe 7>^7-]^2:(70) c >fl 7>^oiS.# 

[66]. «>1 *>, A} A| ail °fl Cfl *V©1 A cHl *>7)1 g ^ 

[67] *J Al ol] 1 : ^nfl 7}isH 2] 7>i*-fl ^ JL M 

[68] SOCA(Sludge-Oil-Coal Agglomerates)S] Fe O /CaO €■ W D 11 7^S)- ^ ■£ 

^^afl 71-^3)- 2]- -fr*}^ £3 «H1 ^7]^ 2-3. £^-#n]|:SOCA=3.4:l.S. 

71-isl- u}-g-7H Alfe 230°CS. ^-#nflAl 560°C^1 ^^^1 ^ri^Ai 
7flAl£|5i0.^ i °-^ D J| A] o)] Hl«B CO^^^aL, lt£^dl7F go] 
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850^ «>HHH %^S>3L, CO 1050°C 

^«l-Sa €^r D fl A >-§- A l CO^r ll-SHri?}- 500°C SMg*MI 

^ElJL, COtt 850°C 3-£.°fM c^-a] 3jrfl ^-^5]^^ 

efll.31% -£1} -f*r$ ^4* J±5ack 
*H oil 2 : 2# #*fl 7>^3H 2] f& E}-e fji ^ # ^ Fuel-N ^aflS^l 

afl na- 7l-i3HM ^els-g^s] ^} £}--§- <y cao ^nfl* ^~§-*Kn. 2^- 

^nfl 7fl^3l-^ °1H NiO#"lli- £4 £5*1*1 SL^r ^ *H ^ 

33- o. Al ^.o,| o]-o.o| 2}-5_E)^cf. n^q- a i<>flAi ^ v}s\. ^o] ^V^^ 

|C+ ^nflg. Af^-5}- ^Ml 2^#oHS.NiOSll-MnO ♦ ^>-§-^ ^ l^^n]; 

*r-§-^ ^-f °fl fl*fl E}s ^ ^ NH^HCN *^ol 2} o]^ 

tfl E]-=L 7fl ^ S>-§-*)- Fuel-Nc.1 H}kNSSl 3^=1 5a?1 3-° 3. 

MnO #nflfe N iO #Dflofl Bl-s 7fl^aV-§-o1 t^^Jl 
Fuel-N^l HCNJ5-SL ^a^oKV^l 3«-£l*l s.*)-^ NiO #°1l7r 

2# #a))5.Ai Fuel-N 7fl;gofl a.cf -f ^-§- JiSS 1 }. 

1]2<2#d1) ^-g-^l ^ ^ Tar ^ Fuel-N ^"^H-^ l^r 
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»33 

[1] <£ .g.jL3KlO)2h 

^-7] «gS.^3l(10)Sl ^« 0 Vofl -g^S]^, ^o o K« ol| a o V 7 ) 

^3&22)°] ^*1* ^nfl^^-B-^-yl-iS)- 3.(20)21-, 

#7l ^-S-^V^Sj-ilLaO)^ ^-S.^5\ xty&e} m.%]}2] 

^^#€-(30)31 ^s,^s\ n n^-s. <a^5]^, ^^"Hlfe 

#°l)7ll^7l(40)Sl-, 

^-7] #^7fl^7](40)Sl #*1 3. #<#^-:sL MElfe M^KSO)*}-, 

#7l f 5L^-7l (50)51 ^ A] *J.nJ, -g-^l(61)Sf Ef h ^ ^(62)3. 

3 JL El-s =(63)5. ^ El-3^a.eiH(60)^, 
E]-5.iHei i^(60)Sl ^«M1 SWRr 7>>i^ ^>2:(70)5. ^£ ?}-§: 

[2] ^*<M<H1 5U<>1^, 

^-fr ^ 2-3, *Vfe HHiufli *<Ml<?ij3.2l *r^7}^$- #*1. 

[3] ^^r*o V l°fl 5U°1^, 

#71 # nfl 7fl ^ 71 (40)xr jL^ # € 3 ^(41)2] *H?-b|l 

^^^-r-7l(43)7> c-1 ^*1^ ^-i- ^-^ S>fe ^©liL^ ^^l<SS.2l 

7l-&#nll7>>iS)-^l. 
[4] ^T 1 *! 6 ! SftoH, 

#71 3L$<# €3 *^«8*(4i)-& ^se|^l ^^T-B^^Elsi- <a# 

t^-el £^-^#51-1-711 21- Mel wa°l £^ *Hr 

[5] l°fl sa°H, 

#7l Ef s.^1 ^"2: (62)^ ^-^^ E}- a.* ^5.-^- #7l #nfl 7fl ^7l (40)2}- 
#7l 1 51*71 (50)21 Z^S) E} 5.^^.(64)1: 7fl7flsl-al o^£H 

SUfe ^J-i- ^?§2.g. *>fe ufoliD]!^ ^1 #Dfl 7 >i^ #^1. 

[6] ^ai^ll- ol-g-^H 7>i^S.2l n^lili -B-71 

^1711-/^ *<^1 £W *3"*Hr ^3.^^711; 

^l-&^°fl7^Sf $ i aV-g-ol lH!*Hr *°H«^- J S-7fiSl-cf7l|; 
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200°C °] ^^-5}JL, -§-^^-& E|- s. Til fe£ J£tUfe 

Ej-sq- ojj^i^ -g-^sH 3*r°->s). -S-^ 7>^ 

7^» *HM#*K? 7}^^^-cf7)|; 

#^£^-3- 711 3} ^"71 -Rr-§-3}-7} 7j-^*V SLSr 

«7l ^^j) ^^-0-^7^5}-^ Til «]^el £^ 

^lM(23)-§: *S><4 cf^l # °11 *«r-H-^7f>i 51-^(20)5. ^-ft-^*Hr 

^ «fl^t ^ ^71* «-J?-*M f 650°c °1*HH -g-^sH? 

^71 #n||7ll ^^-Tilfe A o v 7l aL^tf **Ml#(4lH T-i CaSS., °J 

A ^ P H S Halogen (a= 1-7, p=0-5, y=0-7, 6=0-7) °.5- Sj-^^^fe- 
^■1- ffcr 4°}£.*\}^ ^^1^^.21 7.-)^ # D |7l-^Sl- « 0 VH J. 

^ W^-^i, HCN -f-^- H:?>(Alkane) ^fe <£3](Alkene) Sj-^-g-^ 
NHS ^tt^Vfe- ^-i- 7}-^l Ni, Fe, Co, Mo, Mn, Zr, Ti, Ce, Ru, Rh, Pt -f-^ 
<2-°i HLfe *>1#S| ^^^Efloj ^ Sffe 
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E1-3.S) y\^\ 7fl^^'?v o>u)Bf e^h.^ ^i<4 7><3^ y\±. hcn f-i- 
7>^^^| 2)7.11 -§--§-^£^.4 ^o>^-^s]7fl7l-^ASsH 

^*>3-, *3 ^£7} £o> *g-<g ^^5L *M JL^-<g^ 7^ «]--§- 7) *| 71171- 
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[Fig- 1] 
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[Fig. 4] 
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